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FIELD OF THE INVENTION 

The present invention relates to optical systems, and .ore particnlariy to a method 
and system tor providing a dense wavelength division multtplexer. 

O 
P 

™ BACKGROUND OF THE INVENTION 

i TO meet the increasing demand for information transmiss.on capacity, multiple 

^ wavelength tra^mission ,s r=,nired. Dense wavelengU, division multiplexers (DWDMs) are 
S ^dinopticalsystemsforfimcfio^ofcombtaingorseparatingopticalsignalswithdensely 

S paced wavelengths. A thm file filter (TPF) and a micro-optics based DWDM can fidfiU 

S such a recent and -ly provide good o^oa. performance and environment. 

20 Stability. 

P,^e 1 depicts a convenfiona. DWDM .0. The conventional DWDM 10 includes a 
fl,terl2havingaf.ltercoatingsurfacel4,agraduated,ndex(GRIN)lensl6,aglasstubel8 

holdingadua. fiber capillary 20 withfibers24a„d26andasurroundingmetai tube 22. The 

.nventiona, DWDM 10 also includes a single fiber collimator 30 with a fiber 3 1 . The fiber 
„ ,4 providesaninputop.icalsign.,whichisc„l.imatedby.heGRINlensl6a«lprovided 


to 


d,e filt. la. Which transmits the optical sign, with desired wavelength and reflects the 
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30 .eceWes ^ — <>, f,..red optic, sign, and conp.es «s op«ca. signa. into fib. 
3, T.e .fleced optica, signa. is focused by GRJN .ens .6 and coup.ed back to fibe. 26. 

the convention. DWDM .0 can be used to scP^ate out a portion, such as one or 
severa. wavelengths, of the opUca. signa. input to the conventional DWDM .0. 

Although ate convention. DWDM 10 tactions, one of ordinary skill in the art wtll 
^U, .cognize that the conventional DWDM has several drawbacks. First, the filter 12 ,s 

attached to the GRH. lens ,6 using UV epoxy , 5 . fom, a filter/GRIN assembly, which .s 
^ attached with dual fiber capillary 20 using UV epoxy 17. Because the filter 12 ts 
^hed to the GRIN lens 16 at the filter coating surface, mechanical stress can be 
« .troduced into the coating by the epoxy curing procs. As a result, the properties of the 
^ filter such as the center wavelength, the bandwidth and the band shape are changed. Uus, 
5 ,es;propertiesoftheconven.ionalDWDM10canbea.tered.Tl,isn,akestheconventi„nal 

' ' OWDM of less use in applications where the chatutel spacing is very narrow, such as 50 or 

25 GH. The conventional DWDM 10 is, Uterefore, no. suitable tor use with such densely 

packed optical signals. 

^ addition to being unable to be used for de.e optical signals, the conventional 
OWDM 10 ntay also be unreliable higher tentperature and/or higher huntidity 
e„vironn.ents.Asdtscussed above, thefilterl2.sa«ixedt„theGRmlensl6usinganUV 

epoxy 15 Tlte assembly made fiontthe GRIN ,ensl6/filterl2anddu. fiber capillary 20 
3.a.soafr»edusingUVep„xyn.Suchanepoxyispronetos„fte„ingh,highten,perature 

^or high humidity environments. When the UV epoxy 15 and .7 softens, «te dual fiber 
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pMary 20, GRIN 16 and filte, 12 may move with respect to each other. As a 
^ul, the opUca. aligtmtent critical to the ft«e.ioni«g of tl. conven^or^l DWDM 10 is 
compromised. Uus, the convention^ DWDM .0 becomes ur^Uable in such environments. 
Accordingly, what is needed ,s a system and method for providing a DWDM that is 
Pliable and suitable for dense optical signals. Tlte present invention addresses such a 


more 


need. 


m 

m 

a.s 
t. - 


SUMMARY OF THE INVENTION 

The present invention provides a method and system for providing a dense 
^aveleng* division multiplexer. The method and system include providing a dual fiber 
coUima^r. a filter and a filter holder. The dual fiber collimator includes a lens and a 
capillary. Tie capillary is for holding a pluraUty of fibers. The filter hoider has an aperture 
U^erein. Tlte filter is disposed between the dual fiber collima«>r and the filter holder. Tlte 
fi,«r has a ftrs. surf^ and a second ^ opposite to the first surface. The firs, sur,^ is 
covered witt> a filter coating. The filter is affixed to the filter holder by the second surfi«. 
According to the system and method disclosed he^in. the present invention provides 

a dens v^velength division multiplexer suitable for use with optical signals witi, densely 

packed wavelengths. 


20 


BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 isadiagram of aconventional dens wavelength division multiplexer. 


Figure 2 depicts one 


embodiment of a dense wavelengfl. division multiplexer m 
a^ordance witi. tite present invention that is capable of being used witi, dense optica. 

signals. 
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Fig^e 3 i. a diagram depi«mg one e-nbodimen. of a dense wavelengtt, division 

optieal signals with densely packed wavelengths. 

Figure 4 is a diagram depicting a dual fiber collimator in accordance with the present 

invention. 

Figure 5A is a side view of the filter and filter holder in accordance with the present 

invention. 

Figure 5B is a top view of the filter and filter holder in accordance with the p^sent 

invention. 

Figure 6 is a graph depicting the insertion loss versus distance of tite gap between fl« 
mter and the ORIN lens in one embodiment of a dense wavelength division multiplexer m 
accordance with the present invention. 


DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to an improvement in optical systems. Tire following 

iuvention and is provided inti.contextofapa.entappUeationanditsre,„irements.Vano. 
modifications to tire preferred embodhnen. will be readily apparent to those skilled in the art 
.a the generic principles he«h, may he applied to otirer embodiments. Thus, the present 
i„vention is not intended to be Ihnited to the embodiment shown, but is to be accorded the 
widest scope consistent with the principles and features described herein. 

The present invention provides a method and system for providing a dense 
wavelengmdivisionmultiplexer (DWDM). The method and system tneludeprovrdingadua, 
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...edwi*am..coaUn,.THefi..n.affl.ea.*em..hoM.b..eseco„as„face. 

^ — ... be .escHM . .^s of a pan.o.a. DWDM having 

.«.„.„.ne.s.Howev..o.ofo..na.sH...n*canw.,.«a....co...«.. 

„^.ana.s..«...ope«.ee«..o^.DWDMs.v..o..a^o.a<..Uo^ 

.e.e.,pac.e..Ho«.„...p^en..— a.sr.n.pan.c..a.u*r„..e^^^ 

''^\„„„.pa«.o.a..y...us«a.e«,e«e.hc.anas..e..acco,aa„cew,..ep..^^ 

u ^;«,^nt nf a DWDM 100 in accordance 
invention, refer now » Figure 2, depicting one embodunent of a DWD 

.„.tip,e.r CDWDM) nni. . .0, a s.ng.e ti.r co..,-or and a ..der .0. .e ..der 
,0,,p..raM.nre.a.and.o.d.andaidsina.igningtKesin,ef,.>er— .50a„dti,e 

..aering^be .02 using ..derpin. .03, .04. .05, .0. .0, and .OS. 

H^s3,4,5Aand5B»orec.ear„depio.e,nbodUnen.sofportionsofti,eDWDM 
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e.^di.e„.ofaDWDMu„UnO. — wi**ep.se.—*a. is capable 
„f,ei„8US^wi*de,.eop.Wsignals.TheDWDMu„i.U0inctaaesa«.rho.derU2,a 

p« ».be Shape. F,S«e 4 is a .agra™ depie«„g .he ... fihe. co,.hn«„. i30 « 

^.aance .e p.se« i„ve„Uo„. Pi.u. 5. is a side vie. of *e «he, . .6 and 
holder U^inacccdance With ■hep.se„.i„ventio„.Figu«5Bisa»pviewofU,efi.»,I6 

..,«Ue,holder,12i„aceorda.oewi.hU,ep,ese„. invention. Refe,rins.oHgu.s3,4,5A 
T,et„hel36tsptefe«h,n,ade„fBlass.The.e„sl32andcapiUa.lMa«he,dw,.hin.he 

,32 is preferably a GRIN lens manufactured by NSO Corporation, Japan, or a C-lens 
^^tnred by CASK. P.R.China. capillary ,34 is a dual fiber capillary that holds 
fibers 138 and 140. BS and 140 are nsed to provide an opUcal signal to the 

OWDM ,00 and to output a portion of the optical signal that is reflected by the Alter ,16. 

^ aual fiber collimator 130 is fixed within the metal tube 120, preferably usrng a hrgh 

.empmtureepoxy,suchas353NDftomEpoxyTechnology.lnc. 

The filter „6 includes a fiiter coating surface 118. Tire filter coating surfece 1,8 rs 

eoated with multi-layer materials «,at can be used to filter an optica, signal. The filter 

,e„, .32, the filter coafing surfece ,18 of the filter 1.6 is preferably approximately 300 pm 
orlessfiombaCofthelensnXwheretheopticalsignalexitsthedualfibercoUhnatornO. 

fiher and the .ens in one embodiment of a dens wave.ength division muifiplexer m 
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.,eop«ca.sig., — .vr.UeM>6a„<.co„p.e<.^.U,fib«H0do.„o.app«c.b, 

increase no gap to a gap ot300 ^ be.weenU,e fflter U6 and .he ,e„s B2. 

aefe^g baoR ,0 Fig«es 3, 4. 5A and 5B. U.e fito holder U2 has an apenure . U 
U,erei„.T.eapern.i.p«appr„x.nate.y one nriUirnerer in diameter and ce.^^^ 

arer^ op^cal .gna> passe. *.u^ ^ ^ of Ure fi..r hoMer HZ h, addiUon, 
^eapem^UScanhe used to ho,d .he «her holder tor „p.ca,a.igninghe««««« and 

,na. fiber coU,n..orintheDWDM,00. The mterhoMerimsattaehedto the n>et.h„,der 

no .ins solder U4. The filter 1,6 is attached to the filter holder 1.2 via a high 
^nrperan. epoxy 1 17 suhstant* — . dlstrihuted h> the edge area on hac. snrface 
of ^ filter .16. Tlre high tenrperature epcx, Is preferably 353ND fro. Epoxy Technology. 

to minimize the insertion loss for the transmined optical signals. 

DWDM .00 also includes the single fiber collimator 150. which includes a lens 

The'glass.ubel56 is for holding and aligningthelensl60andthecapil.ary.5Z The metal 

^he a.lo,vs d,e single fiber collima«>r to be soldered to the soldering tube 102. 

.operatior. the optical sign, is provided ftom the dua, fiber collimator 130 to the 

fi,.er..6Uefi..er.l6filterstheoptioal signal. T^efilteredoptical Signal is providedfiom 

^e filter to tire Single fiber collimatorl50.Becauseoftheanti.ref.ectivecoatingon.he back 

.nrfaceofti.efi.»r,.6.1i«.eof.hefil.redopticalsign.isreflec.edbac..o.hedualfiber 
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# 

.30. ratted opUe. is — .0 .e singU — '^O, 

then output via the fiber 1 54. 

AS discussed above. bac. s,>*ce, ^ ^ ^ -Ung surface US, >s 
^.„.«K.efi.«r.o.Hem.e,Ho,de.n2.Ma.s.Uhe«..rc.«n.s.faceU„o. 

.,ecUo.„es.si„d„cedby.in.epoxyU,h„,d*efd.rn.i„piace.Tbecoa,.,o„U.e 

™..e„s., .d band shape o. U6 op^ca. si^ w.. dense. 

...ed waveien^ (-Hz and .OH.) .e no. advene, affect ^ ^ -OM .00. 
pu^enno. *e ..e, .,6 w... be .ess snbiec. .o cb^ges ^ op«ca. p^pe^ies due . 
„Han.s..eenv..™.en..^eaccu^vands^..,.of.efi..eH,6and.us.eI>WOM 

.00 ^ ^ ^P-^- ~- - '° 

OWOMn„it..0and.HesMefi^—>^0 

.00 . pa^c* .e s„,d. used . a.cb .e «... bo.de. , .be DM>M uniU .0 and 
^ s.„,.e f-ber co,.i»a.o. .50 . ^ so.deHn. .be .0.. Fu«be.,o.. bi^ .en,pe.a.u. 
ep„,..edina«acb.n..e«..e...6.o.be«..e.bo.de...2a..«,a..acb*ed..«.« 

.30 .0 ,be «e.. .be ... ^s e.x, . n.ucb .ess s„b,e. .„ so«en.ns un « 
.^e.«»P«ab»eand/o,bun,.d..*.*eUVepox,used.„*ec„nvenUo„.DWBM.O. 

a .s.. .he con,ponen.s wid,.. *e OWOM .00 a« .ess ...e.. .0 „ove respecno 

o.be. When U,e DWDM .00 .s exposed «. hi^h .en.pera.«es and/o. hun.idi„. Ue 

„f the DWDM 100 is Aus mote .ike.y to remam 
critical optica. a.igmnen. of U.e component of Ae DWUM 

as desired. The reliability of fte DWDM 100 is, flterefore, itnproved. 

™. dense opUC s.sna.s. ^ — ^ "^"^ " 
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.eo^a^ce wi.h *e e— .s show, one of o..„a. s.« . .e ^ wi« ^.i. 
..^..^.U,e.c„u.a.ev.ia.ons.*ee„^i,ne„.an<.*osevaHa.o.«ou.d.e 

™«„ .he sp,* ana scope of «.e p.sen. — . — . — 
,e.aaehy one oforai„a^skUUnU,ea«wiU,ou.aeparUngftoo.he spirit ana scope of .he 

appended claims. 
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